Bisphosphonates, especially intravenous zoledronic acid, often cause infl uenza-like symptoms such as severe musculoskeletal pain, fever, headache, malaise, and fatigue, sometimes accompanied by nausea, vomiting, and diarrhea. As many as 30% of patients experience these symptoms, which are usually transient, last up to 1 week, and, in most patients, only rarely recur with subsequent infusions.
It is essential to counsel and reassure patients about these reactions before starting treatment. We recommend that patients take acetaminophen before intravenous bisphosphonate infusions, and if an acute-phase reaction occurs, we provide adequate supportive care with acetaminophen or nonsteroidal anti-infl ammatory drugs (NSAIDs). If patients report severe musculoskeletal pain, then consider discontinuing the bisphosphonate treatment.
■ INFLUENZA-LIKE SYMPTOMS
The acute-phase reaction is a transient infl ammatory state characterized by infl uenza-like symptoms such as fever, myalgia, joint pain, and nausea. It often occurs within the fi rst few days after initial exposure to a bisphosphonate. Patients tend to rate the symptoms as mild to moderate. Symptoms may recur with subsequent doses; however, the incidence rate decreases substantially with each subsequent dose.
With intravenous bisphosphonates
Reid et al 1 analyzed data from a trial in which 7,765 postmenopausal women with osteoporosis were randomized to receive intravenous zoledronic acid or placebo; 42.4% of the zoledronic acid group experienced symptoms that could be attributed to an acute-phase reaction after the fi rst infusion, compared with 11.7% of the placebo group (P < .0001). Statistically signifi cant differences (P < .0001) in symptoms between the groups included the following:
• Fever 20.3% vs 2.5%
• Musculoskeletal symptoms 19.9% vs 4.7%
• Gastrointestinal symptoms 7.8% vs 2.1%. Of the patients describing musculoskeletal symptoms after receiving zoledronic acid, most (79%) described them as generalized pain or discomfort, while about 25% said they were regional, usually localized to the back, neck, chest, and shoulders, 5% described joint stiffness, and 2.5% reported joint swelling. 1 In this and other studies, [1] [2] [3] acute-phase reactions most commonly occurred within the fi rst few days after the infusion and were rated as mild to moderate in 90% of cases. 1, 2 Patients who reported an acute-phase reaction were not more likely to opt out of subsequent infusions. The authors postulated that this was most likely because acute-phase reactions were mild and transient, and most resolved within 1 week. 1 The incidence decreased with each subsequent infusion of zoledronic acid [1] [2] [3] ; rates of the acute-phase reaction at years 1, 2, and 3 were 30%, 7%, and 3%, respectively. 
With oral bisphosphonates
The acute-phase reaction is less common with oral bisphosphonates (occurring in 5.6% of patients in a retrospective study 4 ) and is usually less severe. 
■ AMINOBISPHOSPHONATES INDUCE INFLAMMATORY CYTOKINES
Musculoskeletal pain related to the acutephase reaction is thought to be due to transient release of infl ammatory cytokines such as interleukin 6, interferon gamma, and tumor necrosis factor alpha from macrophages, monocytes, and gamma-delta T cells. 6 Bisphosphonates are taken up by osteoclasts and inhibit their function. But bisphosphonates are not all the same: they can be divided into aminobisphosphonates (eg, alendronate, pamidronate, risedronate, zoledronic acid) and nonaminobisphosphonates (eg, clodronate, etidronate).
Inside the osteoclasts, aminobisphosphonates inhibit farnesyl diphosphate synthase in the meval onate pathways, thus disrupting cell signaling and leading to apoptosis. 7 However, inhibition of farnesyl diphosphate synthase also increases intracellular levels of isopentyl pyrophosphate, which induces T-cell activation; this is thought to result in release of infl ammatory cytokines, leading to the acutephase reaction. 7, 8 In contrast, nonaminobisphosphonates such as clodronate and etidronate, after being internalized, are metabolized into nonhydrolyzable adenosine triphosphate, which is toxic to the osteoclast. The acute-phase reaction or infl uenza-like illness is unique to aminobisphosphonates; nonaminobisphosphonates have not been associated with an acute-phase reaction.
■ TRIALS OF PREVENTIVE TREATMENT
With NSAIDs, acetaminophen Wark et al 9 randomized 481 postmenopausal women who had osteopenia but who had never received bisphosphonates to 4 treatment groups:
• Zoledronic acid 5 mg intravenously plus acetaminophen 1,000 mg every 6 hours for 3 days • Zoledronic acid 5 mg intravenously plus ibuprofen 400 mg every 6 hours for 3 days • Zoledronic acid 5 mg intravenously plus 2 placebo capsules every 6 hours for 3 days • Placebo infusion plus 2 placebo capsules every 6 hours for 3 days. Patients were assessed for fever and worsening symptoms over 3 days after the infusion. The group that got zoledronic acid infusion and placebo capsules had the highest rates of fever (64%) and worsening symptoms (76%); acetaminophen and ibuprofen reduced these rates to an approximately equal extent, to 37% for fever and 46% (acetaminophen) and 49% (ibuprofen) for worsening symptoms. The group that received placebo bisphosphonate infusions had the lowest rates of fever (11%) and worsening symptoms (17%). Silverman et al 10 found that acetaminophen 650 mg taken 45 minutes before intravenous zoledronic acid infusion and continued every 6 hours for 3 days led to an absolute risk reduction of 21% in the incidence of fever or use of rescue medication compared with placebo.
Trials of other agents
In a study of 60 women, 11 30 received an oral bolus of cholecalciferol 300,000 IU 5 days before zoledronic acid 5 mg infusion plus daily calcium 1,000 mg and vitamin D 800 IU, and 30 received a placebo pill 5 days before the same infusion and vitamin regimen as the other group. The preinfusion oral bolus did not decrease the incidence of acute-phase reactions, although it led to a small decrease in the severity of musculoskeletal pain (the median pain score was reduced from 2 to 1 on a scale of 0 to 10).
Other interventions such as fl uvastatin and oral dexamethasone given before intravenous zoledronic acid did not reduce the severity or incidence of the acute-phase reaction. 10, 12, 13 ■ OUR APPROACH Before starting bisphosphonate therapy, patients should be counseled about the possibility of acute musculoskeletal pain and other symptoms of the acute-phase reaction.
For intravenous bisphosphonates
We advise all patients scheduled to receive intravenous bisphosphonates to take acetaminophen 650 to 1,000 mg once on the morning of the infusion. We prefer acetaminophen over NSAIDs for prophylaxis to avoid the gastric mucosal and renal toxicity more common with NSAIDs, especially in the elderly.
If the patient has a history of acute musculoskeletal pain or other symptoms of an acuteIf the acute phase reaction or musculoskeletal pain is severe or persists, discontinue the bisphosphonate LIM AND BOLSTER phase reaction after bisphosphonate infusion, we advise a more aggressive approach to prophylaxis: acetaminophen 650 mg 1 hour before the infusion, then every 6 hours for up to 3 days. This approach, with acetaminophen or NSAIDs, has been shown in large randomized controlled trials to reduce the incidence and severity of the acute-phase reaction.
If an acute-phase reaction occurs, we inform patients that the likelihood decreases and is quite low with subsequent doses. We provide correct and honest information, so that patients who experience an acute-phase reaction can make an informed decision about continuing bisphosphonate treatment or switching to another treatment. If the patient decides to continue with intravenous bisphosphonate treatment, we recommend more-aggressive prophylaxis with acetaminophen or NSAIDs with subsequent infusions.
For oral bisphosphonates
We do not prescribe prophylactic treatment with acetaminophen or NSAIDs with oral bisphosphonates, but we do advise patients to take acetaminophen or NSAIDs as needed for mild to moderate musculoskeletal pain, should this occur.
We try to continue treatment in mild to moderate cases, while monitoring the patient closely to see if the musculoskeletal pain resolves within 1 to 2 weeks.
If the pain is severe or does not resolve in 1 to 2 weeks, we offer switching to another drug class. Since musculoskeletal pain with oral bisphosphonates does not represent an allergic reaction, we have switched patients from oral to intravenous bisphosphonates without recurrence of musculoskeletal pain.
■ SEVERE MUSCULOSKELETAL PAIN BEYOND THE ACUTE PHASE
Severe musculoskeletal pain that may not be related to the acute-phase reaction, although rare, has been reported. 5, 14 From 1995, when alendronate was approved for osteoporosis, through 2002, the US Food and Drug Administration received reports of severe musculoskeletal pain in 117 patients. 15 This severe musculoskeletal pain related to bisphosphonate use remains poorly characterized. It has been reported to occur days or months (median time 14 days, range same day to 52 months) after starting bisphosphonate therapy and to resolve only if the bisphosphonate is stopped. 5, 15 It differs from typical acute-phase reactions, which tend to occur with the initial dose (intravenous or oral) and resolve within several days. There are case reports of polyarthritis with synovitis that recurred with each bisphosphonate dose (oral or intravenous) and led to discontinuation of the bisphosphonate. 14, [16] [17] [18] Clinicians need to be aware of the possibility of severe musculoskeletal pain and consider stopping bisphosphonate treatment in these cases. Besides discontinuation, acetaminophen, NSAIDs, and, in rare cases, glucocorticoids or short-term opiate therapy may be used for symptom control. In patients with a severe or persistent acute-phase reaction or musculoskeletal pain, discontinuation of bisphosphonates is warranted.
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